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Introduction
Community pharmacists have expanded their role in recent years to include giving health care advice to people with acute and chronic illness [1] . Pharmacists have the duty of providing pharmaceutical care to asthmatic patients and the quality of care will depend greatly on their attitudes to the knowledge base they possess on the pathophysiology and pharmacotherapy of the disease. A combination of right attitudes and vast knowledge of pharmacists and other health professionals are required for provision of excellent pharmaceutical care services to sufferers.
Epidemiological studies suggest that the prevalence, severity and mortality of asthma is rising at a time when mortality from other common treatable conditions is falling [2] . Under diagnosis and inappropriate treatment have been identified as major factors contributing to morbidity and mortality due to asthma [3] .
In a study of 153 randomly selected south Australian general practitioners to determine the knowledge of, and reported asthma management, it was revealed that substantial differences existed between general practitioners in their knowledge and management practices including the assessment of the severity of asthma, the need for objective monitoring using spirometry, flow meters, and the use of medication [4] . Other studies have shown an improvement in asthma knowledge and management due to pharmacist's intervention [5] [6] [7] [8] . In yet another study conducted to assess the level of knowledge of bronchial asthma by primary healthcare physicians serving a rural population on the Island of Crete, both before and immediately after a one -day educational course, Rothivis et al demonstrated the success of continuing medical education and affirmed that recent graduates in the studied population could be educated with more positive results than the fully qualified practitioners [4] . Patient counseling by pharmacists has also been found to improve the effective use of inhalers [9] .
This study was carried out to assess the knowledge of community pharmacists in Benin City, Nigeria about asthma, and to establish the effect of variables such as gender, marital status, additional qualifications, years of qualification, places of practice and recent training on their knowledge about asthma.
Methods

Study Population
The study was carried out in Edo State, in the Southern part of Nigeria. The population employed comprised superintendent pharmacists who were either the founding or resident pharmacists in the community pharmacies across the State. Community pharmacy, which is also referred to as "General Practice Pharmacy" is the area of the profession that engages in distribution and retailing of ethical as well as proprietary medicines to their clients who constitute the end users of the products. As at the time of this study, there were about 80 registered community pharmacies in Benin City, the Edo State capital, and about eighty others scattered across other parts of the State.
Study design
The study was conducted among all the registered pharmacists practicing in the community setting primarily in Benin City and a convenient additional sample of twenty-five other community pharmacists practicing in other parts of the State. The research instrument was a structured asthma knowledge questionnaire consisting of open and close-ended questions with multiple choice responses which was selfadministered to all the pharmacists. The questionnaire was made up of two parts. While the first part contained the respondents' demographic details such as age, sex, marital status, qualification, additional qualification, years of qualification (experience), practice location (whether rural or urban) and whether or not they had received any recent training on asthma, the second part utilized the standard questionnaire of the Department of Chest Diseases and Tuberculosis of the Faculty of Medicine, Suleyman Demirel University, Istanbul, Turkey which consisted of 14 multiple choice questions used to assess students' knowledge of asthma [10] . This instrument covered questions on the definition and symptoms of asthma, changes in the airway structure during acute attacks of asthma, prophylaxis and treatment, prevention strategies. Other knowledgerelated questions in the instrument included the most adequate delivery form, dosage form for asthma medications and the predisposing factors, among others.
Analysis of data
Each correctly answered question was given a score of 1 and the total score was calculated for each respondent as a percentage of 14 (100%), being the maximum obtainable score. Data collected from the questionnaire were collated and entered into the Microsoft Excel package. They were then fed into the SPSS version 10.0 and Graphpad Instat version 3, respectively, in order to obtain the descriptive and inferential statistics, using a two-tailed test. At 95% confidence interval, p values less than 0.05 were considered to be significant.
Results
Of the 85 pharmacists administered the questionnaire, 76 responded giving a response rate of 89.4%. The mean age of the respondents was 38.14 years while the modal age range was 31-40. Only one respondent was over 60 and females accounted for 36.8% of the respondents (Table 1) . Of the 76 pharmacists, 52 (68.4%) were married. All had a BPharm degree as the basic degree required for the practice of the profession. Some of them (55.3%) had no additional qualifications while 34 (44.7%) had various additional qualifications as shown in Table 1 . The average number of years of experience of the respondents was 11.4 while the modal range was 1 -5 years. All except one (1.3%) of the respondents obtained their first degree in Nigeria. Twentytwo (28.9%) of the respondents claimed that they practiced in rural areas while 54 (71%) practiced in the urban setting. Only 15 (19.7%) of the community pharmacists who completed the questionnaire had a recent training on asthma. Table 2 ). There was also no significant correlation between the years of qualification and knowledge scores (r = 0.024 (0.2087-0.2545). 
Discussion
The role of the pharmacist in the prevention and treatment of asthma demands that the health professional that provides comprehensive pharmaceutical care should be adequately equipped with sound knowledge of the disease and its management. The average knowledge of asthma among the pharmacists studied is a reflection of the likely way the respondents manage patients with asthma. This is a grim and crucial finding especially when considered against .4) 5 (6.6) the backdrop of the fact that community pharmacists are key professionals from whom patients with asthma seek advice on matters concerning their disease and asthma medication use [11, 12] . Majority of the pharmacists were able to correctly define asthma, recognize and state the important symptoms as expected. Many of them also responded that asthma medications do not possess addictive tendencies and quite a number recognized the linkage between this disease and inheritance, as would be expected of pharmacists. These were the areas where the pharmacists demonstrated high levels of knowledge of the disease. Pharmacists should be able, not only to define and characterize disease states but also to recognize their clinical features in order to perform their counseling and therapeutic drug monitoring roles effectively. Pharmacists in this study have been able to demonstrate adequate knowledge in these important aspects.
It has been documented that safe and effective drug therapy most frequently occurs when patients are well informed about their medications [16] . However, in this study, respondents recorded their worst performances in the recognition of the main symptoms of asthma while majority of them could also not state the factors that could precipitate asthma attacks. Surprisingly, many of the respondents could not correctly state the most adequate way of delivering asthma medications. This is probably due to the business inclination of most community pharmacists who may not appreciate the need to acquire skills and knowledge in these areas, or may not make out time to do so. More intriguing was the finding that many pharmacists in the group did not know the prophylactic medications for asthma while a good number also did not know the features of inhaled medications. These are very serious areas of knowledge deficit which could impact on the quality of pharmaceutical care given to the asthma sufferers. This poor knowledge of pharmacists in these vital areas, if not addressed, may lead to poor compliance by patients and result in treatment failure. For instance, it has been reported that incorrect use of inhalers has led to sub-optimal treatment in up to 75% of patients using metered-dose inhalers [12] .
Gender difference did not contribute significantly to the knowledge score of the studied population. This was expected since there is no gender discrimination in the training of pharmacists and sex therefore was not expected to have predictive influence on the knowledge of the practitioners. Similarly, differences in age groups did not also have any effect on mean knowledge scores; this implies that amongst our respondents', age did not contribute significantly to asthma awareness. The poor impact of the additional qualifications acquired by our surveyed community pharmacists on their knowledge of asthma may appear curious on the surface but would become well understood on the basis of the wide differences that existed in the nature of the various additional qualifications obtained by the respondents, most of which had little or no bearing with the knowledge of the subject under investigation. Even the acquisition of a PharmD degree, which involves patient oriented pharmacy education, did not seem to make a difference since most of its holders did not perform better than others. This may be an important predictor of some apparent deficits in the training programme which may need to be addressed if the course is to meet its desired lofty objectives.
The difference between the mean score of the respondents who practiced in the rural areas and those in the urban areas was found to be of no statistical significance. This suggests that location of practice does not necessarily serve as a motivating factor for pharmacists to acquire increased knowledge. It was obvious from results obtained that years of experience did not prove to exert any significant influence on the knowledge score of the pharmacists. This may mean that pharmacists in community practice do not seek to improve their knowledge after graduating from pharmacy schools, and where they do, the knowledge is inadequate or not relevant to the topic under study here. This is further buttressed by the fact that those who reported that they had a recent training on asthma, irrespective of their years of experience, did significantly better than those who had not received any training on management of the disease. This result further implies that specific and continuous training on regular basis is important for acquisition and sustenance of knowledge. Rothivis et al, who assessed the knowledge of bronchial asthma among primary healthcare physicians in Crete immediately before, and after an educational course, earlier reported that continuing medical education significantly contributed to improvement of knowledge in the management of the disease [13] . Educational programmes based on self-learning in small peer groups, have also been said to be effective in improving knowledge of asthma management [14] . Another study demonstrated that educating pharmacy practitioners resulted in improved patient outcomes [15] .
Limitations of the study
The results of this study are limited by the relatively small sample size used in the study. A nation-wide survey of this type study may produce a more reliable information about the knowledge of pharmacists.
Conclusion
Pharmacists in this study demonstrated average knowledge regarding asthma. Age, gender, years of experience, possession of additional qualifications and practice location had no significant influence on the knowledge of community pharmacists about asthma, in Edo state of Nigeria. However, participation in recent training programmes that were focused on asthma had statistically significant impact on the outcome of the study. Knowledge gaps were also detected in very important areas which may have arisen as a result of deficiencies in the training curriculum of pharmacists, especially in the areas of pathophysiology and symptomatology. Even more striking was the discovery of deficiency in the knowledge of pharmacists on asthma medications. The most important outcome of this study is the evidence of the significance of diseasespecific trainings, seminars and workshops on continuous basis as a necessary tool for updating and refreshing knowledge of practitioners on various aspects of their practice.
It is therefore recommended that community pharmacists should be encouraged to undergo continuous training in order to arm themselves with adequate knowledge and skills needed to provide quality pharmaceutical care services required of them. Also, the areas of knowledge gaps in pathophysiology and chemotherapeutics should be promptly addressed if pharmacists are to be sufficiently equipped for patientoriented healthcare service delivery. The need for residency training in specialties and sub-specialties, at this juncture is advised. We declare no conflict of interests
